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MILITARY SPECIFICATION

CAPACITORS, FIXED, Electrolytic (NONSOLIO ELECTROLYTE), TANTALUM,
ESTABLISHED RELIABILITY,

GENERAL SPECIFICATION FOR

This specification is approved for use by all Depart-
ments and Agencies of the Department of Defense.

~’

1,. SCOPE

I .1 a. This specification covers tantalum, electrolytic (nonSol id electrolyte), fixed capaci-
tors (polarized and nonpolarized), hermetically (see 6.7) and nonhermetically sealed in metal cases;
style CLR65 ‘and all tubular-foil styles are insulated. (See 6.1. ) Capacitors covered by this speci-
fication have reliability established for failure rate (FR) levels ranging from2,0 (or 1.0)percent
to 0.001percentper 1,000hoursin accordancewith MIL-STO-690.TheseFR levelsare establishedat
a 60-percentconfidenceleveland are maintainedat a 10-percentproducer’srisk.

,pe~i~ie~.. C?.pacitovscovered by this specification are classifiedby the stYle,as

2. APPLICABLE DOCUMENTS

2.1 Issues of documents The following documents, of the issue in effect on date of invitation
for bids or request for pro~osal, form i part of this specification to the extent specified herein.

SPECIFICATIONS

FEOERAL

QQ-S-571 - Solder; Tin Alloy; Tin-Lead Alloy; and Lead Alloy,

MILITARY

MIL-C-3965 - Capacitors, Fixed, Electrolytic (Nonsolid Electrolyte), Tantalum,
General Specification For.

MIL-C-3902B - Capacitors, Packaging of.

(See Supplement 1 for list of associated specification sheets.)

STANOAROS

MILITARY

MIL-STO-1.05 - Sampling Procedures and Tables for Inspecti.m by Attributes.
MIL-STO-202 - Test Methods for Electronic and Electrical Component Parts.
MIL-STD-690 - Failure Rate Sampling Plans and Procedures.
MIL-STD-790 - ReljabjlIty Assurance Program for Electronic Parts Specifications.
MI L-STD-81O - Environmental Test Methods.
MI L-STD-1276 - Leads, weldable, for Electronic Component Parts.
Ml L-STO-l 285 - Marking of Electrical and Electronic Parts.

(Copiesof specifications,standards,drawings,and publicationsrequiredby contractorsin connec-
tionwtth specificprocurementfunctionsshouldbe obtainedfrom the procuring activity or is directed
by the contracting officer.)

Beneficial comments (recomnend?.ttons, additions, deleti.ms) and any pertinent data which may be of
use in improving this document should be addressed to: Commander, Naval Electronic Systems Conunand,
Oefense Standardization Program Branch, Department of the Navy, Washington, DC 20360, by using the
self-addressed Standardization Document Improvement Proposal (OD Form 1426) appearing at the’ end of
this document or by 1 etter.
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MIL-C-39006C

3. REQU1REMEN7S

3.1 Specification sheets. The individual item requirements shal1 be as specified herein and in
accordance with the applicable specification sheets. In the event of any conflict between require-
ments of this specification and the specification sheets, the latter $hall govern. (See 6.2,)

3.2 Q.alificatio”, Capacitors furnished u“dev this specification shall be Woducts which are qual-
ified for llstinq on the aDpl<cable qualified products list at the time set for opening of bids
(see 4.4 and 6.3). Unless procured from the manufacturer or his Wtho,ized distributor listed cm
approved for listing on the qualified products list, parts furnished under this specification shall
not be considered as having met the ,eq.irements of this specification.

3.3 Reliability. Reliability of capacitors furnished under this specification shall be establisb.ed
and maintained in accordance with the procedures and requirements specified in MIL-STD-79D and
MIL-STD-690 with details specified in 4,1.1, 4.4.4, and 4.5.

3.4 Materials. Materials shall be as specified herein. However, when a definite material is not
specified, a material shall be used which will enable the capacitors to meet the performance require-
ments of this specification, Acceptance OF approval of any co”stit.e”t material shall not be construed
as a guaranty of the acceptance of the finished product.

3.4.1 ~. The case shall be of a corrosion-resisting metal or shall be plated or treated to
resist corros>on.

3.4.1.1 Sleevinq (when applicable The sleeving,shall be of a mo”fung”s nut,ient material (card-
board or pressure-se.s.ltlvetape shal not be used). In addition. the mat@al .s~d shall not soften.
creep, or shrink to a point where any pa?t of the cylindrical portion of the case ?s left .“covered at
any test temperature specified herein.

3.4.2 -. Solder shall be in accordance with QQ-S-571

by :h:”;”a%%%%y.Soldering flux shall be rosin, rosin and alcohol, or other flux as approved

3.5 Desiqn and construction. Capacitors shall be of the design, construction, and physical
dimensions specified (see 3.1].

3.5.1 Case. Each capacitor shall be enclosed in a hermetically-(type G-glass seal or T-glass-to-
tantal.m s~or nonhennetically-sealed (type E seal) metal case (see 3.1) which will prevent leakage
or evaporation of the electrolyte and, in addition, will protect the capacitor element against the
entry of contaminants.

3.5.1.1 Sleeving (when applicable~. The sleeving shall extend 0.016 inch (0.41 mm) minimum, 0.062
inch (1,57 mm) FI. MIIN., beyond each end of the capacitot’body; however, if a shvink-fitted insulation i!
used for the sleeving, it shall l#,pover the ends of the capacitor body.

3.5.2 CaPacito+ element. The capacitor element shall consist of a“ anode of etched or plain tan-
talum foil or a sintered tantalwn slug, and a cathode of etched or plain tantalum foil or other
suitable metal cathode (see 3.1).

3.5.3 Tenni”als. All termfnals shall be permanently secured internally and externally, as
appl~cable. All external joints shall be soldered or welded. Terminals shall be tin-lead coated as
spec,fied in MIL-sTD-1276. ,,

3.S.3.1 Axial-wire lead. The cathode terminal for style CLR65 shall Co”fonn to type C of
MIL-STD-1276; all other axial-wire lead tenminals shall conform to type N3 of MIL-STD-1276. The
length and diameter shall be as specified (see 3.1).
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MIL-C-39006C

3.5.3.2 Solder-1.q. Solder-lug terminals shall be of a solid conductor of the shape specifld
(see 3.1).

3.6 Constant voltaqe conditioning, When capacitors are conditioned as specified in 4.7.2, there
shall be no mechanical damage or leakage of electrolyte,

3.? DC leaka e. When measured as specified in 4.7.3, the dc leakage shall not exceed the applicable
value sw**e 3.1).

NOTE: For “cmpolarized capacitors, the value applies to measurements in both directions
except that after environmental tests involvfng one directional polarization greater than
30 minutes, the value shall apply to the last poled direction only.

3.8 Capacitance. When measured as specifie-d in 4.?.4, the capacitance shall be within tolerance
of the ncmnal value specified (see 3.1).

3.9 Oissip.3tio”factor, When determined as specified in 4.7.5, the dissipation factor shall not
exceed the applicable percent specified (see 3.1).

3.10 Seal (hermetically-sealed caoacitovs only, see 3.1). When capacitors are tested as specified
i“ 4.7.6, there shall be no evidence of leakage.

3.11 Shock (specified pulse). When capacitors are tested as specified in 4.7.?, there shall be
no intermittent contacts of 0.5 millisecond (ins) or greater duration, or arcing or any other indica-
tion of breakdown, nor shall there be any open- or short-circuiting, mechanical damage, or leakage
of electrolyte.

3.12 Vibration, hiqh frequency. Iihen“capacitorsare tested as specified in 4.?.8, there shall be
no tntenn?ttent contacts of 0.5 MS or greater durat<on, open- or short-circuiting, mechanical damage,
or leakage of electrolyte, In addition, Capacitorsshall meet the following requtranents:

OC leakage ----------- Shall not exceed 125 percent of the.applicable value
specified (see 3.1).

Capacitance- - - - -- - - - -. - shall Change not more than ~5 percent frmn the initial
measured value (see 3.8).

Oissimti On factor . . - . . . . . Shall not exceed 115 percent of the ?,pplic$ble “al”e
Soec, fied (see 3.1).

visual examination - - - - - - - There shall be no evidence of harmful corrosion
(as defined in 3.14), mechanical damage, obliteration
of marking, or leakage of electrolyte.

3.13 Thermal shock. !Jhentested as specified i“ 4.7.9, capacitors shall meet the following
requirements:

LTCleakage ------------ Except CLR79, shall mt exceed 125 percent of the
applicable value sPecif ied (see 3.1). For CLR79,
see 3.1..

Capacitance- . . - . . . . . - . -. Shall change not more than ~5 percent frcm the initial
measured value (see 3,8).

Dissipation factor - . . . . . . . Shall not exceed 115 percent of the applicable value
spec~f ied (see 3.1).

External exmminatio” - - - - - - - There shall be no evidence of leakage of electrolyte.
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3.14 salt spray (corrosion). !4he” capacitors are tested as specified in 4.7.10, theve shall be
.0 harmful corrosion, and at least 90 percent of any exposed metal surface of the capacitor shall be
protected by the finish. There shall be no unwrapping of, or mechanical damage to, the insulating
sleeving, when applicable. Marking shall remain legible,

NOTE: Harmful corrosion shall be construed as being any type of corvosion which in any
way interferes with the mechanical or electrical pevfotmance of the capacitor.

3.15 Solderability (capacitors with axial-wire lead tetminals only, see 3.1). When capacitors
are tested .3sspecified in 4.7.11, the dipped portion of the terminals shall ccmfonr to the solid-
wive tenninatic,ncriteria of method 208 of MIL-STD-202.

3,16 Tenniml s.trenqth.When Capacitors are tested as specified in 4.7.12, there shall be no
loosening OF penn.am”t damage to the terminals, tetminal weld or solder, or real.

3.17 Surqe voltage. When capacitors are tested as specified in 4.7.13, there shall be m i“ter-
mitte”t contacts, open- or sho?t-circuiting, mechanical damage, OP leakage of electrolyte.

3.18 Moisture resistance. When tested as specified in 4.7.14, capacitors shall meet the follow-
ing requirements:

OCliakage ---------- .~.

Capacitance---------- . . .

Dissipation factor . . . . . .

Visual examiriation - - . . . . .

“Shall not exceed 125 perce”t,of the applicable
value specified (see 3,1).

Shall change not more than the percent specified
(see 3.1) from’the initial mess.ut-edvalue (see3,8),

Shall not exceed 115 percent of the applicable
“~1,~ specified (see 3.1).

Thbve shall be no’evidence of harmful corrosion
(as defim?d in 3.14), mechanical damage, oblitera-
tion of marking, or leakage of electrolyte.

3.19 Dielectric withstandi”q .Olt,+qe’(insulated CapaCjtovS ~nIY, S=, 3.1), Mhe” ,apacj~op, ~re

tested .3s speclfled In 4:7.1S, the sleeving shall withstand the speclfled potential.without breakdown,

3.20 Insulation resistance (insulated capacitors only see 3,1). When measured as specified in
4.7.16, the insulatim resistance shall be not less thm 100 megohms.

3.21 Low temperature (Storaqel. When tested as specified in 4.7,17, capacitors shall meet the
follewing requivments:

OC1eak.age ---------- ... Shall mt exceed the applicable value specified
(see 3.1).

Capacitance---------- ..-

Oissipation factor . - . . . .

External examination - - - . .

Shal1 change mt more than the percent specified
(see 3.1) from the initial measured value (see 3.8).

Shall not exceed the applicable value specified
(see 3.1),

There shall be no evidence of leakage of electrolyte.

3.22 Stability at low and high temperatures. When tested as specified in 4.7,18, capacitors
sha11 meet the fol1owing req.irements:

Step 1 (+25°C),

OC1eakage ----------

Capacitance - - - -

Oissipatio” factor. . . .

Shall not exceed the applicable value specified
(see 3.1).

Shall be within the applicable tolevawce specified
(see 3.1).

Shall not exceed the applicable value specified
(see 3.1).
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Step 2 (-55-C):

Impedance -------------

Capacitance ------------

Step 3 (+25”CL

OC leakage ------------

Capacitance ------------

Dissipation factor- - - - - - - - -

step 4 (+85”c~

DC leakage ---------- --

Capacitance ---------- --

OissipatiOn factor- - - - - - - - -

Step 5 (+125°C~

.. . DC leakage ---------- --

Capacitance ---------- --

Dissipationfactor- - - - . - - . .

Step 6 (+25°C):

OC leakage ---------- --

Capacitance ---------- --

Djssfpation factor- - - - - - - - -

Shall not exceed the applicable value
specified (see 3.11.

Shall change not nmre than the percent
specified (see 3.1] from the step 1
measured value.

Shall “at exceed the applicable value
spec{f ied (see 3.1).

Shall change not more than thepercent
specified (see 3.1) from the step 1
measured value.

Shall “at exceed the applicable value
specified (see 3.1).

Shall not exceed the applicable value
specified (see 3.1).

Shall change not more than the percent
specified (see 3.1) fran the step 1
measured value.

Shall not exceed the applicable value
specified (see 3.1).

Shall not exceed the applicable value
specified (see 3.1).

Shall change not more than the percent
specified (see 3.1) fron the step I
measwed value.

Shall not exceed the applicable value
SLIecified (see ?.11.

Shall not exceed the applicable value
specified (see 3.1).

Shall change not more than the percent
specified (see 3.1) from the step 1
measured value.

Shall not exceed the applicable value
specified (see 3.1).
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3.23 Reverse voltaqe (when specified, see 3.1). When tested as specified in 4,7.19, capacitors
shall meet the following req”irene,ts:

DCleak.age ---------- . . .

capacitance. . . . . . . . . . . . .

Dissipation facto, - - . - . . .

3,24 Life at 85-C.

Shall not exceed 125 percent of the applicable
value specified (see 3.1).

Shall change not more than L1O pertent from
the initial measured value (see 3.8).

Shall not exceed the applicable value
specif{ed (see 3,1).

3.24.1 2,0D0-hour (qUalification Tnspectionl. When tested as specified in 4.7.20.1, capacitors
shall meet ~

DC leakage (at 85-C and 25°C) - - - Shall not exceed the applicable value
specified (see 3.1),

capacitance. . . . . . . . . . . . . Shall change not more than the percent
specified (see 3.1) from the initial
measured value (See 3.8),

Dissipation factor - - . . . . - . . Shall not exceed the applicable value
specified (see 3.1).

Visual exmninatio” . - . . - . - - . There shall be “o damage, obliteration of
nnrki”g, or leakage of electrolyte.

3.24.2 10,000-ho,r (qroup B inspection) and extended life. Nhen tested as specified in 4.7.20.2
or 4,7.20.3, capacitors shall meet the following requivernents:

DC leakage (at 85-C) - - - - - - - .

OCleak?.ge (at25°C) - - . . - . . .

Capacitance- . . . . . . . . . ---

Dissipation factor - - - . - - . - .

Dielectric Withstanding voltage
(insulated capacitors rely)- -- -

lnsul ation .esistance (insulated
capacitors only) - -- - - . - -

visual examination . . - . . . . . .

Shall not exceed 125 pe.centof the applicable
valuespecified(see3,1).

Shall not exceed the applicable value
spec<f ied (see 3.1).

Shall change not more than the percent
specified (see 3.1) fran the initial measu.ed
value (see 3.8),

Shall not exceed the applicable value
specified (see 3.1).

Shall be as specified in 3.19.

Shall be as Specif{ed in 3.20.

There shall be “o damage, oblttemticm
of marking. or leakage of electrolyte
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3.25 AC ripole life at 85°C (qUalification and group C inspection)(CLR79 only)_. Uhen tested as
specified in4.7.21, capacitors shall meet the following requirements:

f3C leakage -------------- Shall not exceed the applicable value
specified (see 3.1).

Capacitance ------------- Shall not exceed the applicable value
Specif fed (see 3,1).

Dissipation factor - - - - - - - - - - Shall not exceed the applicable value
specified (see 3.1).

Visual examination - - - - - - - -’- - There shall be no damage, obliteration of
marking, or leakage of electrolyte.

3.26 Vacuum life (hermetically-sealed capacitors only,
Uhen tested

except CLR1O, CLR14, CLR17, and CLR79).
as specified in 4.7.22, capacitors shall meet the following requirements:

DC leakage ------------ -- Shall not exceed the applicable value
specified (see 3.1).

Capacitance------------ -- Shall cbanga not c-me than ~20 percent
from the initial measured value (see 3.8).

Dissipation factor - - - - - - - - - - Shall not exceed the applicable value
specified (see 3.1).

Ueight lass----------- --- Shall not exceed 4.1 m~lligra.ms

3.27 Life at 125-C. When tested as specified in 4.7.23, capacitors shall meet the folluwi”g
requfremnts:

DC leakage (at 125W and Z5QC) - - - - Shall not exceed the applicable value
specifid (see 3.1).

Capacitance ----------- --- Shall change not more than the percent
specified (see 3.1) fro. the initial
measured value (see 3.8).

Dissipat{o” factor - - - - - - - - - - Shall mt exceed tha applicable value
specified (see 3.IJ,

Dielectric withsta”di”g VOltagE
(insulated capacitors o“lY)- - - - - Shall be .3s specified in 3.19.

Ins”latio” resistance (insulated
capacitors onlY) - - - - - - - - - - Shall be as specified in 3.20

Vfs”al examination- ---- - - - - - There 3halI be .0 damage, obliteration of
marking, or leakage of electrolyte.

3.27.1 10,000-hour (qMUD B inspection). Uken tested as specified in 4.7.23.1, capacitors shall
meet the following requirements:

DC leakage (at 125°C)- - - - - - - - - Shall not exceed 125 percent of the applicable
value specifid (see 3.1).

DC leakage (?,t25°C) - - - - - - - - - Shall not exceed the applicable value specified
(see 3.1).

Capacitance---------- ---- Shall than e not more than the percent specified
7(see 3.1 from the inittal measured value

(see 3.8).

Dissipation facto, - - - - - - - - - - Shall not exceed the applicable value specified
(see 3.1).
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Dielectric withstanding voltage
(insulated capacitors only)- -- --- - --- --

Insulation resistance
(insulated capacitors only)- - -~ - - - - - - - -

Visual ex.min.ation--------- --------

Shall be as sPecified in 3.19.

Shall be as specified in 3.20.

There shall be no d.wnaae.oblitera-—.... —,. —
tion of marking, or leakage of
electrolyte.

3.28 Barometric pressure (reduced), !4hencapacitors are tested as specified in 4.7,24, there
shall be no flashover, breakdown, or hayful deformation of the case, and no mechanical dannge,
obliteration of marking, or leakage of electrolyte.

3.29 w. The nn”ufacturer shall certify that ?.11external materials are f.”gus resistant or
shall perform the test specified in 4.7.25. When capacitors at% tested as specified in 4.7.25, exam-
ination shall disclose no evidence of fungus growth on the external surface of the capacitor.

3.30 Resistance to solvents. When capacitors are tested as specified in 4.7.26, “arking shall
remain Ieg,ble and shall not smear or rub off. In addition, there shall be no visible indication of
damage or deterioration to the capacitov body,

3.31 Resistance to solderinq heat. When tested as specified i. 4.7,27, capacitors shall meet
the following requirements:

OC leakage ----------- . Shall not exceed the applicable value specified
(see 3.1).

Capacitance- - - - - - - - - - . . Shall change not move than the pe?cent specified
(see 3.1) fro. the initial measured value (see 3.8).

Dissipation factor - - - - - - - Shall not exceed .theapplicable value specified
(see 3,1),

3.32 -. Mark3ng of capacitors shall conform to method 1 of MIL-sTo-1285 arhjshall include
the part number, “JAN,,br?.”d,trademvk, source code, date code, lot symbol, capacitance (in vP), and
rated voltage. Capacitors shall be marked as shown in the following example:

EXPMPLE:

M39006/
01-3001 - Part number.
JANQl?Tt - “JANSSbrand and trademark.
12345 - Source code.
7815A - Date code and lot symbol.
15,F 15V - Capacitance and vated voltage.

Polarity marking for polwized untis shall be marked as specified (see 3.1).

3.32.1 Military P“artmmber. The military park number shall consist of the lettev ,,M”,the basic
number of the Specification sheet, and an assigned dash number (see 3.1), as shmm in the following:

!! W?ELo.L-w.l
Mi 1itary Specification Dash
designator sheet “umber Jnumb r

I
3.32,2 “JAN” and ,,J,Smarking. The United States Government has $dopted, and is exercising

legitimate control over, the certification rn.avks’LJANO,a”d ,,J08, respectively, to Indicate electrical
equiwnt, namely, resistors,.capacitors, electron tubes and the like, procured bY. o. manufact-
ured for use by, or fcm the Governmentin accordancewith s>andardGovernmentspecifications.
A.acwdi”gly, capacitors pvoc.ped to, and meeting all of, the criteria specified herein and i. appli-
cable specification sheets shall bear the certification mark ,,JAN”, except that capacitors too
small to bear the certification mark “J4NC,shall bear.the letter ,“J,,.capacitors furnished under
contracts Or orders which either permit or require deviation from the conditions or requirements
specified herein and in applicable specification sheets shall not bem ,“JAN”o? ‘“J”.
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In the event a capacitor sample fails to meet the requirements of this specification and the applicable
specification sheets. the manufacturer Shall remove the. ’’JXi” o, ‘“J” from the $.mPle tested and alSO
frrnn all capacitors represented b,v the sample, The United States Govemmnt has Obtglned Certificate
of Registration No. 504,860 for the certification mark “JAN”.

3.32.3 Remarking when supplyinqto hiqher:FRlevels. A manufacturersupplyingto higherFR levels
as providedby MIL-S D-690s a~nless specifiedin the contractor purchase
order(see6.2).

3.32.4 Non-establishedreliability(ER)marking. An ER partmanufacturedIn accordance’withthis
specificationmay be marked furnished as the non-ER version of part in MIL-C-396S, if prcd”ced on
the same assmnbly line or li~s and provided it is subjected to and meets all the inspection reWir&
ments of the FR part.

3.33 Uorkmanshi . Capacitors shall be processed in such a manner as to be uniform in quality
+“a“d shall e ree from pits, harmful corrosion (as defined in 3.14), cracks, rough edges, and other

defects that will affect life, SeFViCe.3bilitY. or appearance.

3.33.1 Terminals and end seals. All terminals a“d end seals shall be free of grease or other
foreign material.

3,33.2 Ins.latinq sleevitiq (when appl:cable~. Insulating sleeving shall fit the container case in
swh a manner that there are no loose seams or ragged ends.

4. QUALITY ASSURANCE PROVIS1ONS

4.1 Responsibility for inspection. Unless othemise specified in the contract, the contractor fs
responsible for the performance of all inspection vequire!rentsas specified herein. Except as other-
wise specified in the contract, the contractor may use his mm or any other facilities suitable for
the performance of the inspection requirements specified herein, unless disapproved by the Gavemr!mt.
The Government reserves the right to perform any of the inspections set forth in the specification
where such inspections are deemed necessary to assure supplies and services conform to prescribed
req”irements.

4.1.1 Reliability assurance proqram. A reliability assurance prvg?am shall be established and
maintained in accordance wfth MIL-STD-790, with the folTowfng exceptions:

?.. The following shall apply f. lieu of paragraph 5.2.7(j): “Themanufacturer
~hall as a minimum be able to identffy the time period during which the
final production operation was performed on each item ofprod.ct prior
to final test. The date or lot code marked on each part shall be identified
to..an inspection lot.”

b. Paragraph 5.2.11.3 shall not apply.

Evfdence of such compliance shall be verified by the qualifying activity of. this specification as a
prerequisite for qualification and continued qualification.

4.2. C1.assificatim of inspection. The impectioiv specified herein are classified as follows:

a. O“alif ication inspection (see 4.4j.
b. Verification of. qualification (see 4. S).
c. Quality con fonmnce inspection (see 4.6).

4.3 Inspecti .mconditions and methods.

4.3.1 Ccmditi.ans. Unless othe~ise specified herein, all inspections shall be per fotmed {.
accordance with the test conditions specified in the ‘<GENERAL REQuIREMENTS” of MI L-STD-202.

4.3.2 -.
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6.3.2.1 AC measurements. AC measuranents shall be made at a frequency of 120:5 hertz (Hz). The
magwitude of the ac voltage shall be equal to or less than I.O volt root mean square (nns). Except

as specified in the following, the dc bias voltage shall be 2.2 ~~:~ volts for .311ac measurements.

a. 5.0 ~~:~ Vdc (50- and 75-volt capacitors, styles CLR25 and CLR71 ,mly),

b. 10.0 ~~:~ Vdc (100 -,125 -,a.d 150-volt capacitors, styles CLR25, cLR71, and CLR79 only).

The ratio of ac voltage to dc b{as voltage shall be such that no reversal of dc voltage w{I1 occur
acrcss the capacitor,

4,3.2.2 Reference measurements. When vequimrents are based on comparative measurements made
be fo!.e and aftep conditioning, the vefe.rence measur.emnt shall be considered the last measurement
made at 25° ?5-C p~ior to conditirming. Unless reference “easutwnents have been made within 30 days
prior to the begimfng of ccmditio”i”g, they shall be repeated.

4.3.3 p.~r,”yyly. ,hepo wer supply used for. life testing shall have .3 r.egulatio” of %2 pertent
or less of t e app cable applied test voltage. The pohw supply used for dc leakage current measurem-
ents shall be stabilized to at least ~100 parts per million. No voltage fluctuations shall occur
during measut-enmts that would prud.co a variation in the cuvrent measurement.

~1 ~ual<f~c.tio. +“sp~~tj.nshall be per fomed at a laboratory4.4 ualif ication Inspectim. –
acceptab e to the Gcwerment (see 6.3) on sample ““its produced with equipment and procedures nommlly
used in Prod”ctm”,

4.4,1 Sam le size. The “umber of capacitors to be subjected to qualification impectfon shall be
+as spectf!ed n ta e I or in the appendix to this $pecificati. m. Each capacitov style shall be quali -

fted separately.

4.4.2 Inspection routine. The sample shall be subjected to the inspecticms specified in table 1,
i“ the order shown. Except as specified in table I, all sample “nits shall be subjected to the inspec-
tions of group 1. For group 11, two sample units shall be subjected to the visual and mechanical
examination (internal) and the remaining sample units shall be subjected to the tests shown. These
sample units shall the” be divided as specified i“ table I for groups 111 to IX i“cl”sive, aod
subjected to the inspections for their particular gr.o”p. @ /’

4.4.3 Failures. Failures i“ excess of those allowed 1“ table I shall be cause for refusal to
grant qualmmn approval.

4.4.4 FR Cnh31if ication and lot Conformance FR inspection. FR qualification and lot confonn,a”ce
FR i“spect?on shall be in accordance with the general and d
the following details:

etailed requirements of MIL-STD-690 and

a. Procedure 1 - Qualification at the initial FR level. Level L or M, as applicable
see 3.1 , 0 FRSP-60 shall apply. Upon cunplet{on of the 2,000-hour qualification
test (group VI, table 1), the ent~re life test sample shall be continued on test
as specified i“ 4.7.20.3.1.

b. Proced”ve 11 - Extension of qualification to lmr FR levels. To extend qualification
to the R and levels, data from two or more voltage grwups within a style .md of
similar ccmstmctlon (see 4.6.1.1 ) may be canbimd.

c. Procedure 111 - 14ainte”a”ceof FR 1evel qualification.
shal1

Maintenance pericd B of FRSP-10
aPPIY. Regardless of the number of p,oduction 1ots prod.cad during this period,

the specified “umber of un{t ha”rs shall be accumulated to maintain q“alification.
(See 4.5f.) Styles in groups 1 and V (see 4.6.1.1) may be canbined for FR level
mai”te.a”ctlof all levels..

d, Procedure IV - Lot co”fonna”cn FR inspection. Lot conformance FR inspection shall be
,“ accordance with 4.6.1.3.2 or 4.6.1.3.f. as .3PP1Icable.

~ Qualification approval will be based o“ the successful completion of the tests specified in
table 1, and nil 1 not be withheld pending mmpleticm of the extended 1 i fe test of 4.4.4a.

10
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4,5 Verification of qualification. Every 6 months, the manufacturer shal I canpi 1e a sumnary of
the results of quality conformance inspections and extended FR test data, in the fotm of a verification
of qualification report, and forward it to the qualifying activity within 30 days after the end of the
reporting period as the basis of ccmtinued qualification approval In addition, the man. facturev shall
{rmnediatel y notify the q.al <fyi ng activity whenever the FR data indicates that the manufacturer has
failed to maintain his qualified FR level. Continuation shall be based on evidence that, over the 6-
month period, the fol I owing has bee. met:

a.

b.

c.

d.

e.

f.

The manufacturer continues to meet the requirenents of MIL-STD-T90.

The n!dnufacturerhas not modified the design of the item.

The specification requirements for the item have not been amended so
as to affect the character of the iten.

Lot rejection for group A inspection does not exceed 10 percent or one
lot, whfchever is greater.

The requirements of groups B and C inspections are met.

The records of al1 FR tests combined substantiate that the L, M.
or P FR 1evel has been maintained or thot the manufacturer con-
tinues to meet the R or S FR level for which Qualified, although
the total canponent hours of testing does not, as yet, meet the
requireme”ts of 4.4.4C.

In the event that no prcductton occurred durtng the reporting per{cd. a report shal1 be submitted
certifying that the company sti1I has the capabi1ities and faci1ities necessary to produce the itan.
If during 2 consecutive reporting periods there has been no prtiuction, the manufacturer may be
required, at the discretion of the qualifying activity, to suhnit the capacitors to testing in accord-
ance with the qualification inspection requirements.

If gr.o”pC test requirants were not met and the manufacturer has take” corrective action satisfactory
to the Government, the forwarding of the veri f i cat i o“ of qualification report may be delayed unti 1
within 30 days after cmnplet ion of retesting of the group C inspections. I“ this case, the qualifying
activity shall be notified of this condition within the time the original verification of qualification
report was due. All reports shall be certified by a responsible cQnPanY official.

4.5.1 -. Maintenance of life test and FR level records shall be as specified in MIL-STD-690.

4.6 Q.ality.conformance inspection.

4.6,1 Inspection of product for delivery. Inspection of product for delivery shall consist of
group A inspection (for FR levels U. P, R, and S) or groups A and B inspections (f.? FR level L).

4.6,1.I Inspection lot. An inspection lot, as far as practicable, shall consist of .11 capacitors
frrxnthe same production Ii“e or 1ines, produced under essential1y the saw conditions and offered for
inspection during a single Work-tieek. The following styles may be grouped:

a. Grow 1 - Styles CLR25, CLR27, CLR35, CLR37,.CLR71, and CLR73 (elastomer seals).
b. Group 11 - Style CLR65.
c. Group 111 - Styles CLR1O, CLR14, and CLR17.
d. Group IV - Style CLR69.
e. Group v . Styles CLR25, CLR27, CLR35, ‘CLR37,CLR71,a“d CLR73 (hermetic seals).

4.6.1.2 Group A inspection. Group A inspection shall consist of the examination and tests
specified in table 1, in the order shown.

4.6.1.2.1 SamDlinq plan. The tests in group A s.hal1 be performed on al1 cap?.citors offered for
accept;..... The acceptable quality levels (AQL) and lirniti”gquality (LQ) where Pa = 10 percent shall

be as specified in table 11. At the option of the manufacturer, numerically lower AQLOs may be used
as Io”g as the specified LQ is not exceeded numerically. Major and minor defects shall be as defined
in M1L-sTD-105 and as specified in table 11. Units selected shall be representative of all capacitance
values and voltages produced.

11
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.MIL-C-39006C

4,6,1 .2.2 Manufacturer,, Production inspection. If the manufacturer performs tests equal to or
more Stvingent than those specified in subgroup 1, table 1[ , .3s the final step of his production
Process, group A, subgroup 1 inspection may be waived and the data resulting from the manufactuverms
production tests may be used instead. Authority to waive the subgroup 1 inspection shall be granted
by the qualifying activity only. The following criteria shall be Complied with:

a. Testsconducted by the manufacturer during production shall be clearly
identical to or more stringent than that specified fov subgroup 1,
Test conditions shall be equal to o, more stringent than tho~e
specified fov subgroup 1 tests.

b. Manufacturer subjects 100 percent of the product supplied undet’this
specification to his production tests.

c, The parameters measured and the f.ail”recriteria shall be the same as,
or more stringent than, those specified he~ein.

d. The lot rejection criteria is the same as, or more st,ingent than, those
specified herein.

e. The manufacturer shal1 make available al1 information concerning the
test procedures and instmnentation used in hi~ production tests.
This data shall be pmovided as p~rt of the evaluation required for
MIL-STD-790. The manufacturer shal1 also make available to the
Govetmment .311vecords of all detail test data resulting from
production tests,

f. Once app?oved, the manufacturer shall not cha”qe the test ,roced”pes
07 criteria Witho.t prior notification and c~”currence by the
q.alify,ng activity,

TABLE 11. GTO”P A i,

Examination or test ;Requi,mnent
! paragraph

T
Subqroup 1 (all FR levels

:onstant voltage Conditioning - - - . . - - 3.6
IC leakage-------- . . . . . . . . . 3.7
L3pacitance -------- -------- 3.8
)issipatio” factor- - - - - - - - - - - - 3.9
ieal, condition A (hermetically-$ealed
styles) ------------ ----- 3,10

Subqr’oup2 (all FR 1,”,1s1

lisuaI $nd mechanical examination
(exter”a]):
.......1 1 ‘--. . . .

Design and construction - - - - - - - -, 3.1, 3.5
Mavking ------------- ----1 3.32
Workn?.anship --------- ------, 3.33

4,7.2 I
4,7.3
4.7.4

1

Not applicable

4.7.5 (100% inspection)

4.7.6,1

471 1) )
E ~f’~f~$)~j$’~”(~fi

4’6”’’2’3%=%+%”Lots rejected by the subgroup 2 inspection$Inl1 be segregated fmn new
lots and those ots t at ave passed inspection. Such ejected lots may be offered for acceptance
only if the manufacturer inspects all units i“ the lot for those quality characteristics found defec-
tive in the sample and, after removing all defective .“its found, reinspects the lot using the t{ght-
ened in$pectio” proceduve of MIL-STII-105. Resubmitted lots shall b, kePt separate f,m new lot, and
shall be clearly identified as resubmitted lots. If, during the 100-percent inspection of subgroup 1
Screening require~ that ovev 5 percent of the capacitors be discarded, the lot shall be vejected,

14

●
✼

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T17:04Z
Check the source to verify that this is the current version before use.



MIL-C-39006C

NOTE: Sufficient samples shall be withheld for groups B and C inspections.

4.6.1.3 Group B inspection. Group B inspection for all FR levels shall consist of the tests
spe~ified in table 111, in the order ~hown, and shall be performed on sample units which have been
subJected to and have passed the applIcable (by FR level) tests of group A inspection.

4.6.1.3.1 Sampl{nq pIan,

4.6.1,3.1,1 S.bqroup I The sampling plan for subgroup 1 shall be in accordance with MIL-STO-105
for special inspection level S-4, (The sample size selected for these tests shall be based on the lot
size.) The AWL and LQ shall be as specified 1. table 111. At the option.of the manufacturer, a
numericallY lower AQL may be used as long as the LQ is not exceeded numerlCallY.

4.6.1 .3.1.2 Subqroup 2. A minim.. of 20 sample units shall be selected at random from each
inspection lot and shall be inspected ?.sspecified in subgroup 2, table 111. Units selected may be
subjected to specified test before 1 month has elapsed.

TABLE II1. -“p B inspection.

Test Requirement
paragraph

Subgroup 1

Stability at low and high
temperatures - - - - - --- - 3.22

Subqroup 2

Thermal shock- - - - - - - -

1

3.13
Life (10,000-hour @ 85-C) 1/ 3.24:2
Life (10,000-hour @ 125-C) 1 3,27,1

Test ~ Sample selection
Daraurauh (all FR levels)

4,7.18 : 1.5% AQL
, 10.0% LQ

~1 Only unit hours generated at 85°C shall be used fo, FR level computation.
~1 O“e failure (maxim..) petmitted per 80,000 unit hours.
~1 Twenty samples minimum; veject criteria shall be 0.65% AQL and 11.0% LQ.

4.6.1 .3.2 Disposition of sample .“its. Sample units which have been subjected to group B inspec-
tion shal 1 not be del ivered on the contract.
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TABLE IV, G,o”P C inspection,

—
Test

S“bqro,p 1 (WW 2 months)

Shock (specified Pulse) - - - - - - . .
.Vibration, highfrequency . . . . . . . .
Salt spray (corrosion)- - - - - - - . -

Subqroup 2 (WW 2 months)

Solderability (axi.31-wi,elead styles)- -
,Tenni”.al strength -------- . . . . .
S urgevoltage ---------- . . . . .
Mois.tuveresistance - - - - - . - - . . .
Dielectric withstanding voltage

(insulated styles)- - --- ---- - -- -
Insulation resistance (insulated styles)- -
Seal, condition C (hermetically sealed

styles) ------------ -----

Subgroup 3 (every 2 months)

Reverse voltage (when SPecified, s,, 3,1)

Subq.oup 4 (every 12 months)
AC ,iPPle Iifeat 85°C (CLR79 only) . . .

Subgroup 5 (every 2 months)

Low temperature (storage) - . . . . . . .
Terminal stt-mgth (twist test, CLR65,
nonhenm.tically-sealed) - . - . - . . . .

Subqroup 6 (every 12 months)
Vacuum life (hetmeticaily-sealed styles,
except CLR1O, 14, 17, and 79) . . . . .

Requirement
paragraph

S.bqroup 7 (every 12 month,)

Resistance to solvents. . . . . . . . . . .
Resistance to soldering heat- - - - - . . -
Barometric pressure [reduced) - . . . - . .

S“bqroup 8 (CLR79 only) (ev&y 12 I
months)

Thermals hock. . . . . . . . . . . . . ..~
1

3.11
3.12
3,14

3,15
3,16
3.17
3.18

3.19
3,20

3.10

3.23

3.25

3,21

3.16

3.26

3,30
3,31
3.28

3.13

Test Number of
pava.qraph sample ““its to

be inspected

4.7.7
4.7.8
4.7.10

4.7,11
4,7.12
4,7.13
4.7.14

4.7.15
4.7.16

4.7.6.2

4.7.19

4.7,21

4.7.17’

4.7,12,4

4.7.22

4.7.26
4.7.27
4,7.24

4.7,9

12

12

‘>

J’ 12

12

}6

Numb,, of
failures

allowed 1
-

. “a
..
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4.6,2.1,1 Sampllnq plan. SaRFle units $hal1 be taken fran production every 2 months for subgroups
1, 2, 3, and 5, and every 12 months for subgroups 4, 6, 7, and 8. Except for subgroup 6, the voltages
selected shal1 be represented i. the sample in the same proportion as the voltages prwduced during
the sampling period. The md$.imumand minimum case sizes manufactured d“ri”g the sanpling period shall
also be represented in the sample in at least the approximate vatio of production. For subgroup 6,
six samples shall be the smallest case size and six samples shall be the largest case size produced
during that 12-month period.

4.6.2.1.2 Failures. If the “umber of failures exceeds the number allowed i“ table IV, the
sample .shal1 b~o~ered to have fai1ed.

4.6.2 .7.3 Disposition of sample units. Sample units which have been subjected to group C inspec-
tion shal1 not be delivered on the contract or order.

4,6.2 ,1.4 Noncompliance. If a sample fails to pass group C inspection, the manufacturer shall
take corrective action on the matev{als or processes, or both, as warranted, and on all units of pr.ad-
.ct which can be corrected and which were manufactured under essentially the same conditions, with
essentially the same materials, processes. etc., and which are considered subject to the same fail-
ure. Acceptance of the product shall be disconti””ed until corrective action, acceptable to the GOv-
er’nme”t,has been taken. Aftep the corrective action has bee” taken, group C inspection shal1 be
repeated on additional sample units (all inspection, or the inspection which the original samPle
failed, at the option of the Government). Group A and 8 inspections may be reinstituted; however,
final acceptance shall be withheld until the gvo”p C reinspection has shown that the corrective action
was successful. In the event of failure after reinspection, information concerning the failure and
corrective action taken shall be furnished to the cognizant inspection activity and the qualifying
activity.

4.6.3 [nspection of Packaqing. Sample packages and packs shall be selected and inspected in
accordance with MIL-C-39028 to verify confoni%a”ce“<th the requt rwwmts in section 5 of this specifi-
cation.

4.7 Methods of examination and ‘test.

@

4.7.I Visual and mechanical examination. capacitors shall beex?.miried to verify that the materials,
,,, design, construction, physical dimensions, marking, a“d worbna”ship are in accordance with the applic-

able requirements (see 3.1, 3.4. 3.5, 3.32, and 3.33).

CAUTION: CARE SHOULO BE uSEO IN OPENING ANO HANDLING THESE CAPACITORS
DuRING THE INTERNAL EXAMINATION SINCE SOME OF THE ELECTROLYTES uSEO
ARE OANIiEROusAND M4y CAUSE HAM TO PERSON OR PROpERTY (EQUIpt4ENT).

4.7.2 Co”st.antvoltaqe co”ditio”inq (see 3.6). Capacitors shall be conditioned at 85°C with the
applicable rated volta9e aPplfed through a 1,00o !100-0h. resistor f.. a Pe,jOd of ’48.?~ hO.rs.
Capacitors shall be returned to roan ambieni temperature and shall then be visually examined for
mechanical damage and leakage of electrolyte.

NOTE: For nonpolarized capacitors, the conditioning voltage shall be reversed
periodically so that the time of application of applicable voltages i. both
directions is approximately equal.

4.7.3 OC Ieakaqe (see 3.7). OC. leakage shall be measured with the d. rated voltage applied. The
electrification period shall be as follows:

a. For q.al ificat ion impect ion - 5 ~1/2 Minutes.

b. For quality conformance inspection - Uithin 5 minutes.

For “Unpolarized capacitors,, meas”remnts shall be made in both directions.

NDTE: DC leakage shall’always be the first measuranent when dc leakage,
capacitance, and dissipation factor measurements are made concurrently.

17
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4.7.4 Capacitance (see 3.8). Capacitors shall be tested in accordance with method 305 of
MIL-STO-202. The following details shall apply:

a. Test frequency - As specified in 4.3,2.1

b. Limit of accuracy - within 52 percent.

c. Magnitude of polarizing voltage - As specified in 4.3.2.1.

4.7.5 Dissipation facto. (see 3.9). The dissipation factor shall be determined by a polarized
bridge. Measurement accuracy shall be within ?2 PeIKent.

4.7.6 Seal (hermetically-sealed capacitors only, see 3.1) (see 3.10 Capacitors shall be tested
in accordance with method 12 of MIL-STD-202, I/henapplicable, this te;t may be performed prior to
the addition of the sleeving.

4.7.6.1 Test-co”dft~. Capacitom shall be tested in accordance with test-condition A. No
measurenmt is veq.ired after’testing.

4.7.6.2 Test-condition C. Capacitors shall be tested in accordance with test-condition C. The
following details shall apply:

a. Procedure n.mbev and deg,ee of leakage-rate.sensitivity - Procedure 111, 10-8 at. ccfsec.
uP.n co.P1etjon of this procedure, test-condition A shall be used for checking
gross leaks.

b. Measurements after test Not applicable.

Following this test. capacitors shall be visually examined for evidence of leakage,

4.7,7 Shock (specified pulse) (see 3.11). Capacitors shall be tested in accordance with method
213 of MIL-STD-202. The following details and exception shall apply:

a. Special mounting means - Styles CLR14. CLR17, and CLR53 capacitors shall be
securely fastened by nomml mounting means. Capacitors with axial-wire
lead tetmf”als shall be rigidly mounted on a mounting fixt.ve by the body
with their terninals secured to vigidly supported Stud.tntmi”als, so spaced
that the length of each terminal from the capacitor is approximately 0.37S
inch (9,53 mn) when measured f~m the edge of the supporting stud-tennimal
Cap.mtor tetminals shall be Wthi” 30 degrees of being parallel I/hensecuring
capacitor terminals, cart shall be taken to avoid pinching the capacitor terminals

b. Test-condition letter - 1 (1OOG).

c. Measurement an6 electrical loading during shock - DC rated voltage shall be
?PPlied to the caPacitor during test. Observations shall be made to detefmine
lntennlttent contact or arcing or open - or short-circuiting, Oetecting equipment
shall be sufficiently sensitive to detect any interruption of 0.S ms or greater
duration.

d. Examination after test - Capacitors shall be visually examined for evidence of
arcing, breakdwm, mechanical damage, and leakage of electrolyte.

4.7.8 Vibration, hiqh frequency (see 3.12 Capacitors shall be tested in accordance with method
204 of MIL-STD-202 The following details a“ exception shall apply:

a. Mounting of specimens - The body of the capacitor shall be rigidly mounted
to the vibration-test apparatus:

b, Test-co”ditio” letter - 0 (2oG) or 8 (15G), as specified (see 3.1). The motion
shall be applied for a total of 8 hours (4 hours in each of two mutually
perpendic.lar directions, o.e pa,allel to and the Other perpend?c.lar tO the
cyli”dric.alaxis),
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a ...

c. Measurements - Ouring the last 30 minutes of vibration in each direction,
an electrical measurers?ntshal1 be made on the capacitors to detennine
intermittent contacts or open- or short-circuiting. Detecting equipment
shall be sufficiently sensitive to detect any interruption of 0.5 .s or
greater duration. Capacitors shall be returned to the inspection conditions
specified in 4.3.1, and the dc leakage, capacitance, and dissipation factor
shall be measured as specified in 4.7.3. 4.7.4, and 4.7.5, respectively.

d. Examinatfo” after test - Capacitors shall be visually examinec for
mechanical damage and 1eakage of electrolyte.

4.7.9 Thermal shock (see 3.13 Capacitors shall be tested in accordance with method 107 of
MIL-STD-202. The following deta, s and exceptions shall apply:

a.

b.

c.

d.

e.

Conditioning prior to first cycle - 15 minutes at rocm ambient conditions
(see 4.3.1).

Test-condition letter - A, except step 3 shall be +125’ ~~ C.

Number of cycles - 30. CLR79 only, 300 cycles, qualification and group C;
30 CYC1es for group B.

Measurements befove CYC1ing - Not applicable.

f+eas”re,nentsaft,, cyCli”q - DC leakage, capacitance, and dissipation
factor shall be measured as specified in 4.7.3, 4.7.4, and 4.7.5,
respectively. 1“ addition, capacitors shall be externally examined
for leakage of electrolyte. Detection of leakage of electrolyte sh.al1
be determined by the use of Thymol blue, or other suitable chemical-
indicator solution.

4.7.10 Salt spray (corrosion) (we 3. ?4). Capacitors shall be tested in accordance with method
101 of MIL-STO-202, The following details and exception shall apply:

a. Applicable salt solution - 5 percent

b. Test-condition letter - B (48 hours).

c. Measurements after test - Not applicable.

d. Examination after test - After the test, the capacitors shall be washed and
then air-dried for 24 hours. The capacitors sha 11 the” be examined for
evidence of harmful corrosion, loss of plating, unwrapping of or mechanical
damage to the insulating sleeving (“hen applicable), and Iegibility of mavking

4.7,11 SoldePability (capacitors with axial-wire lead terminals only, see 3.1) (see 3.15). Capa-
citors shali be tested in accordance with method 208 of MIL-STO-20?. The following details shal1
apply:

a, Number of tenninatio”s of each part to be tested - 2

b. Depth af immersion Terminals shall be immersed up to 0.062 f“ch (1.57 n.) of
the welded ,iointor up to 0.156 imh (3.96 m) of the bodv. whichever ?pplies.

4.7.12 Termfnal stre”qth (see 3.16). All capacitors shall be tested in accordance with 4.7,12.1
and capacitors with solder-lug terminals which show visible bending during the pull test shall be
tested in accordance with 4.7.12.2; capacitors with axial-wire lead terminals shall be tested In
accordance with 4.7.12.3; and style CLR65 nonhetmetically-s.ealed““its shall be tested in accordance
with 4.7.12.4. After the tests, the terminals, terminal weld or solder, and seals shall be examined
for loosening or permanent damage.
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4.7.12.1 Pull test. Capacitors shall be tested in accordance with method 211 of MI L-STD-202.
The following details and exception shall apply:

s, Test-condition letter - A.

b. Applied force - 3 pounds ~~ ounces for C3PaCjto,s .ith ax$al wire-lead

terminals and 5 pounds ~~ ounces for capacitors with solder-lu9 te~in31S

C. Duration of applied force - 30 ~~ secOnds

4,7.12.2 ~test. Capacitors shall be tested in accordance withmethod 211 of MIL-STD-202.
The fol1owing deta=nd exception shal1 apply:

a. Test-condition letter - B.

b. Number of bends - 4

4,7.12.3 Ilire-lead bend test, The terminal shall be inserted into the hole of the test block fixture
and the wi”gnut shall be tightened (see figure l). There shall be a minimum of 0.188 inch (4.78 nm) but
not more than 0.313 inch (7.95 mn) of tenni”al length between the test block fixture and tiltet,.tifthe
case (for tetminals with welds move than O.188 inch (4.78 mm) from the e“d of the case, the botto” of the
weld shall be flush xitl,t;,-t-st !.1,!.”?:,!,,..). .1,,$... fi.?!,I- fir-1.,,..---,!,4f- ? .“ri:-”+al
position, the case shall be forced over in such a manner that the terminal (from the end of t!!.case of
fixture) is maintained in its axial position as closely as practicable while bending the terminal until the
.,,.“f ,,,,case .Oucnes Zne top Surtac? or t“e t,xt”re, When the case is returned to the starting positior,,
One CC+llpl,t, bend Of the te,t will have been comPlet,d. The,second b,”d ,ha,, be .omDIeted fn the .am
...... .$ w f;,st C,CCP: :%! it shall be i“’the reverse d,rectiofl. Succeeding bends shall ,alter”atein
direction similar to the fivst a“d second bends. All terminals shal1 be subjected to four bends. The rate
of bend sahll be approximately 5 seconds per bend.

i+

is!!z%
CAPACITOR UNDER
TEST

-. y:,,.,47
.- .,

WELO .-”” :
. . . . .

,.,

SEE DETAIL I
,.-

;:
,.%- ,. ‘

.
e

:1

INCHES ~
.001 .03
.02
.06 1::
.25 6,4
.50 12.7

S.00 127.0

f

CSK .06 *.02 OP
sEE NOTE 3

d.,, ~k5.00 APF’ROX~

NOTES:
OETAIL I

1. Dimensions are in inches.
2. Metric equivalents am given for general infomnatio” only and are based upon 1.00 inch = 25.4 nm
3. The diameter of the hole shall be .001 inch less than the di.amaterof the lead wirt (see 3,1).

FIGURE 1. Test block fixture for wire-lead bend test
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4.7.12.4 Twist test (style CLR65, nonhennetically-sealed only) Capacitors shal1 be tested in
accordance with method 211 of MIL-STD-202. The following detail a;d exceptions shall apply:

a. Test-condition letter - 0.

b. Application of torsion - Rotate through 180 degrees.

c. Examination after test - Capacitors shall be externally examined for
leakage of electrolyte. Detection of leakage of electrolyte shall be
determined by the use of Thynol blue, or other suitable chemical-
indicator solution.

4.7.13 Surqe voltaue (see 3.17 Capacitors shall be subjected to 1,000 cycles of the applicable
dc surge vo~tage specified [see 3,}). The ambient temperature during cycling shall be 85-C, Each
cycle shall.consist of a 30-second surge voltage application followed by a 5-1/2 .i?.te d}scharge
period. Voltage application shall be made through a resistance Of 1,00o ?lOo ohs ~ncludm the
source in series W<th the capacitor and the VOItagesource. Each surge voltage cycle shall be per-
fofmti in such a manner that the capacitor is discharged throuuh the 1,oOO-ohm resistar at the end
of the 30-second application. The test shall be terminated on the discharge Portion.of the CYcle.
During the test, an electrical measurement shall be made to detect intermittent contacts and open-
.a”dshort-circ”itin.g. After the test, capacitors shall be v{sually examined for mechanical damage and
1eakage of electrolyte.

4.7.14 Moisture resistance (see 3.181. Capacitors shall be tested in accordance with method 106
of MIL-STD-202. The following details and exceptions shall apply:

a.

b.

c.

d.

e.

140.nti ng - Except during examination and measurements, capacitors
shal 1 be securely fastened by notmal mounting means.

Polarization and loading voltages - 6 volts dc.

Step ?b - Yibrat$o” is not required during step ?b.

Final measurements - After the final cycle and within 2 to 6 hours
after removal of the Capacitors from the humidity chamber, the
d. leakage, capacitance, and dissipation factor shall be measured
as mecif ied in 4.7.3. 4.7.4. and 4.7.5. resuectivelv. at the
insfectio” co”ditio”s specified in 4.31

Examination after test - Capacitors shal1 be visually examined for
evidence of harmful corrosion. mechanical dama.ae.obliteration
of marking, and leakage of electrolyte. -

4,7.15 Dielectric withstanding voltaqe (insulated capacitors only, see 3.1) (see 3.19). Capaci.
tors shal1 be tested in accordance with method 301 of MIL-$TD-202. The following details and excep-
tfon shall apply:

a. Magnitude and nature of test voltage - 2,000 Vdc.

b. Points of .3Ppl i~ation of test voltage - Between the capacitor case and
a V-block in Intimate contact with the sleeving.

c. Examination after test - Sleeving shall be examined for evidence of
breakdown.
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4.7.16 ~lation resistance.(insulated capacitor-sonly, see 3.1) (see 3.20). Capacitcms shal1 be
tested in accordance with method ?1? of MIL.STD-202. The following details shall apply:

a. Test-condition letter B (500 Vdc ~10:)

b. Points of measurement - Between the capacitor case and a V-block in
intimate contact with the sleeving.

c. Electrification time 1 minute ~~5 seconds.

4.7,17 Low temperature (Storaqe) (see 3.21). Capacitors shall be tested in accordance with
method 502 of MIL-STD-81O. The following details and exceptions shal1 apply:

a, Storage temper.atu,e--62° ‘D”-3. c. Coz s-hallbe used as a c.00I:ng,q,.t.

b. Exposure time - 72 hours followed by a l-hour exposure at +125° ~$C within
24 hours after low temperature storage.

c. Measurements after exposure - Capacitors shall be returned to inspection
conditions specified in 4.3.1 and within 24 hours after’exposure, dc
leakage, capacitance, and dissipation factor shall be measured as speci-
fied in 4.7.3, 4.7,4, and 4.7.5, respectively,

d. Examination after test Capacitors shall be externally examined fot’
leakage of the electrolyte. Detection of leakage of electrolyteshall
be determined by the USE of Thynml blue, 0?’other suitable chanical-
indicator solution.

4.7.18 Stability at low and hiqh te.pevatures (see 3.22)-. The measurements specified in table V
shall be ma~n the order show,, The capacitors shall be brought to thermal stability. Thermal
stability will have been reached when no further change in Cap.acita”ceis observed between two
successive measurements taken at 15-minute intervals.

4.7.18.1 1~. The capacitor shall be conditioned at -55° ~$c for a period of “ot less

than 30 minutes or until stable measurements can be obtained, The imPeda”ce shall the” be measu,ed
directly m’ determined from weasurwne”ts obtained on a bridge, Measurements shall be made at 120 55 Hz.
Measurement accuracy shal1 be WIthin ~5 pevcent.

4.7.19 Reverse Volta e (when specified,, see 3.1) (see 3.23). Capacitors shall be s.bjeCted to ~
~-dc potential o 3 vo ts, appl~the revers~a~ rection, for 125 ~10 hours. The ambient

tempemture during the test shall be 859C. Capacitors shall be maintained at 85°C and dc rated
voltige shall be applied i. the forward polarity direction for an additional pericd of 125 ~10 hours.
Capacitors shal1 the” be Vetuvned to room ambient temperature and the de 1eakage, capacitance, and
dissipation factor shall be measured as specified in 4.7.3, 4,7.4, and 4,7.5, respectively.

4.7.20 Life at 85°C (see 3.24~.

4.7.20.1 2,0DD-hour (Qualification inspection) (see 3.24.1]. Capacitors shall be tested in accord-
ance with method 1D8 of MIL-STD-202. The following details and exceptions shall apply:

a. Oistance of temperature measurements frcm specimens, in iriches-
Not applicable.

b, Method of mo.”tinq - Styles CLR14 an! CLR17 capacitors shall be
mounted by noml nwunti”g means. Other style capacitors shall
be nmu”ted by their tetmi”als.

c. Test temperature and tolerance 85- :$ C
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d. Operating conditions - OC rated voltage (see 3.1) shall be applied
gradually (not to exceed 5 minutes either by a slow build-up of
the volts e or through a resistor which shall be shorted out within
5 mtn.tes~. Voltage shall be applied contfn.ouslj except FOr
measurement periods. The impedance or the voltage source, as
seen from the ten!nnals of each capacitor, shall not exceed 10 ohms.
Storage batteries, or an electronic power supply, capable of s. PPlY-
ing at least 100 mill i amperes when a capacitor is shorted out shall
be used. For “onpola.ized capacitors, the voltage shal I be reversed
every 125 LIO hours.

e. Test-condition letter - F (2.000 ~~z hOursl.

f. Measurements during exposure (at 85”C) - DC leakage shall be
measured as specified in 4.7.3, during the first hour of exposwe
~nd ~hen at zao ~~, 1.000 ~~, and z.000 ;~2 hours.

g. Measurements after exposure - Capaci tovs shal 1 be returned to the
inspection conditions specified in 4.3.1, and dc leakage, capaci-
tance, and dissipation factor shall be nwasuved as specified in
4.7.3, 4.7.4, and 4.7.5, respectively.

h. [examinationafter test - Capacitors shall be visually examined for
damage, obliteration of marking, and leakage of electrolyte.

TABLE V. Temperatures and measurements for stability
tests at low and high temperatures.

step Temperature
I

Measurement TM
paragraph I

I I

DC leakage

I

4.7.3
3 +25° C Capacitance 4,7.4

Dissipation factor 4.?.5

“ :;: c
DC leakage 4. 7..3

4 +85 Capacitance 4.7.’4
Dissipation factor 4,7.5

DC leakage l/ 4.7.3
5 + 125” $C Capacitance 4. 7.4

Dissipation factor 4. 7.5

I I

DC leakage

I

4.7.3
6 +25-C Capacitance ‘4.7.’3

2Mssimiti0n factor 4. 7.5

11 Durins this measurement, derated voltage (see 3. 1) shall be applied.
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4.7.20.2 10 000-ho.r (qro.p B inspection) (see 3.24.2). Except .?sspecified in the following,
capacitors sh~be tested as specified in 4.7.20.1:

’96 ho.,.a. Test duration - 10.000 -0

b. Measurements during exposure - DC leakage shall be measured during the

first hour of exPosure and then at 240’48-0 , 1,000 :~,
2,000 ~~, and every 2,00o ~~z hours thereafter’until 10,000 ~~

hours have elapsed. At the completion of 6,000 hours, capacitors
shall be returned to the inspection conditions specified in 4.3.1,
and dc leakage, capacitance, and dissipation facto?’shall be mess.?ed
as specified in 4.7.3, 4.7,4, and 4.7.5, respectively.

c. Measurements after exposure - In addition to the measurements specified
i“ 4.7.20.lq, the dielectric withstanding voltage and ins.latio”
resistance shall be nms”red on insulated capacitors as specified
in 4.7.15 and 4.7.16, respectively.

4.7.20.3 Extended life (see 3.24.2).

4.7.20.3,1 Followinq 2,000-hour qualification inspection. Sample units which have been subjected

to 2,000.hours of life test as specified in 4.7.20.1, shall remain on test for an additional 8,000 ~~6
hours, OC leakage s.hal1 be measu?ed during exposure after every 2,000 ~~z hours until 10,000~~

hours have elapsed. After completion of the 10,000-ho.t’1ife test time, the dielectric withstanding
voltage and insulation,resistance shall be measured on i“sul,atedcapacitors as specified in 4.7.15
and 4.7.16, respectively,

4.7.?1 AC ripple life at 85°C (Q.alification and qro.p C inspection) (CLR79 only) (see 3.25).
Capacitors shal1 be tested in accordance with method 108 of MIL-STD-202. The following details and
exceptions shall apply:

a.

b.

c.

d,

e.

f.

9.

e

Distance of temperature mess.vane”ts fvoinspecimens, in inches - Not applicable.

Method of mounting - Capacitors shal1 be mounted by normal mounting means

. +3 y.,Test temperature - 85 -0

Operating conditions - DC rated voltage (see 3.1) shall be applied gradually
(not to exceed 5 minutes either by a slow build-up of the voltage or through
a resister which shall be shorted out within 5 minutes). The v?,tedripple
current at 40 ~2 kHz (see 3.1) shall also be applied. The Impedance of the
voltage source, as seen from the tenni“als of each capacitor, shal1 not exceed
10 ohms. Storage batteries, or an electronic potiersupply, capable of supplying
at least 100 milliamperes when a capacitor is shorted out shall be used.

Test-co”diti.a”letter - F (2,oo0 ;~z houvs).

Meas”vements before and ?.fte?exposure - DC leakage, capacitance,and dissipation
factor shall be measuved as specified {“ 4.7.3, 4.7.4, and 4.7.5,respectively.

Examination after test - Capacitors shall be visually examined for damage,
obliteration of marking, and leakage of electrolyte.
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4.7.22 vacuum Itfe (hermetically-sealed capacitors only, except CLR1O, CLR14, CLR17, and CLR79L
see 3.1) (s~ be conditlo”ed at
85W for a period of 50 hours maximum. Capacitors shal1 then be returned to the inspection conditions
specified in 4.3.1 and each capacitor shall be weighed individually. Atmospheric pressure shall be

reduced to 1xl0-6 m (t10 Percent) and caPacitors+;~ll be tested as specified in 4.7.20.la to

4.7.20.ld inclusive. Test duration shall be .500 -0 hours. Cap.acitors shal1 then be returned to the

inspection co”diticms specified in 4.3.I and “dc leakage, capacit.a”ce,and dissipation factor shall be
measured as specified in 4.7.3, 4.7.4, and 4.7,5, respectively. Following these measurements, each
capacitor shall be weighed {.dividuallY. !4eightmeasurement accuracY shall be tO.05 Millt9raM.

4.7.23 Life at 125-C (see 3.27~. Except as specified in the follming, capacitors shall be tested
as specified in 4.7.20.1:

a. Test temperature and tolerance - 125” :$ C.

b. Operating conditions - Derated voltage (see 3.1) shall be ‘applied.

c. Measurements after exposure - In addition to the measurements specfffed
in 4.7.20.lg, the dielectric withstanding voltage and insulation
resistance shall be measured on insulated capacitors as specified in
4.7.15 and 4,7.16, respectively.

4.7,23.1 10,000-hour (qI-O.PB inspection) (see 3.27.1~. Except as specified {. the following,
capacitors shal1 be tested as specified in,4.7.23:

a,

b.

● ✌
✎✎

’96hours,Test duratfon - 10,000 -0

Measurements during exposure - OC leakage shal1 be measured during the

fipst hour of exposure a“d then at 240 ~~a. 1,000 ~~a. 2.000 ~~2. and
.Very ~,000 ~~2 hOurs thereafter unti1 10,000 ~~chourshaveelwed.

Measurements after exposure - In addition to the measurements specified
in 4.7.23c, the dc leakage, capacitance, and dissipation factor,
dielectric withstanding voltage and insulation resistance shall be
ntsas”,edas specified in 4.7,3, 4.7.4, 4.7.5, 4.7.15, and 4,7.16,
respectively.

4.7.24 Barometric pressure (reduced) (see 3.28\.. Capacitors shall be tested in accordance with
method 105 of MIL-STD-202. The following details shall apply:

a.

b.

c.

d.

e,

Method of mounting - By “onnal nw.”ting means,

Test-condition letter - E (150,DO0 ft).

Test durin? subjection to reduced press;re - At the end of the conditioning
period and with the capacitors still at reduced pressure, the specified
voltage (see 3,1) shall be applied for 1 minute 55 seconds.

Test after subjection to reduced p,essure - Capacitors shall be visually
examined for hannf.1 deformation of the case, mechanical damage,
oblitet.ation of .arki”g, leakage of electrolyte. and fndfcatlons of
flashovev and breakdown.

Exposure time prior to .measu.ements- 5 minutes (minim..)

4.7.25 F“nqus (see 3.29). Capacitors shall be tested in accordance with method 508 of MIL-STD-810.
Pretest and post-test measurements are “Ot req.ired,
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4.7.26 Resistance to solvents (see 3.30). Capacitors shall be tested in accordance with method
215 of MIL-STD-202. he following details shall apply:

a, Portion of specim?n to be brushed - That portion on which marking
is present.

b. Number of specimens to be tested - As specified in applicable
inspection tables.

c. Permissible extent of damage - As specified in 3.30.

4,7.27 Resistance to soldering heat (see 3.311. Capacitors shall be tested in accordance with
method 210 of MIL-STD-202. The following details and exceptions shall apply:

a. Depth of inme,sion - Uithin 0.250-inch of the seal or case.

b. Test-condition letter - B (260” ?5°C; 10 LI seco.ds)

c. Cool i.9 time prior to .final measurements - 10 ~1 minutes.

d. Measurements after test - DC leakage, capacitance, and dissipation
factor shall be measured as specified in 4.7.3, 4,7.4, and 4.7.5,
respectively.

5. PAcKAGING

(The packaging requirements specifid herei” apply only for direct Government procurements.
Packaging requirements of referenced documents listed in Section 2 do not apply unless specifically
stated in the contract or order, Packaging req.ireme.ts for products procured by contractors shal1
be specified in the individual order.]

5,1 In addition to the markin requirements specified in MIL-C-39028, capacitors shall be packaged
in accordance with MIL-C-39028. ?See 6.1.1.)

6. NOTES

6.1 Intended use. These capacitors are primarily intended for use in filter, by-pass, and energy
storage applications requiring large cap?.cita”cevalues but where close tolerances are “ot an impor-
tant factor and where the ac component of .01t?.geis s.al1 cc+nparydto the dc rated voltage.

6.1.1 Application of packaqing.

6,1.1.1 Shim nts to Government activities. The packaging requirements of this specification are
primarilY intended for the preparation of capacitors fo, shi~ent to Gover!mwnt activities.

6.1.1.2 Shipme“ts of ER capacitors to Government contractors and manufacturersL distributors.
Federal Standard No. 356, C-rci al Packaging of SUPP1tes and Equipnent, “should be specified for the
packa9~ng of ER caPacItors shipped to Government contractors and subco”tractcrs and to category A and
B distributors as defined in MI L- STO-790. The marking of the unit containers should not be required
Provided the i ntenned i ate containers are marked.

6.2 o~derinq data, Procurement documents should specify the following:

a;

b.

c.

d.

Title, number, and date of this specification.

Title, number, and dati of the applicable specification sheet, and the
CO.P1ete part number (see 3.1).

If remarking of pa,ts is required to indicate FR level (see 3.32.3).

Required levels of preservation and packaging and packing, and special
marking (see section 5),
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6.3 gual{fi~tion.v With r espect to products requiring q.al if i cation, awards WI 11 be rude only
for products wh ch are at the time set for opening of bids, qualified for inclusion in the applicable
qua7 i f fed products 1ist, whether or “ot such products have actual 1y been so 1isted by that date. The
attention of the SUPP1 iers is cal 1ed to th{s requirement, and manufacturers are urged to arrange to
have the products that they propose to offer to the Federal.Government tested for qua]ification in
order that they may be eligible to be awarded contracts or orders for the prcducts covered by this
SpecifIcation. The activity responsiblee for the qual{fied products 1ist {s the Naval Electronics
Systems Ccmnand, Department of the Navy, Washington, D. C. 20360. In format ion pertaining to qua I f fi-
cation of products may be obtained fvan either the Naval Electronic Systems Connand or the Oefense
Electronics SUPPIY Center (DESC), Oayton, Ohio 45444, agent for the administration of the Qualified
Prcd”cts List.

6.4 Application information.

6.4. I Life degradation. The degradation limits change with duration of Itfe test. The FR levels
are based on catastrophic failures and parameter drf fts beyond the degradation 1imi ts.

6.4.2 RiPDl e vol taqe. The peak of the applied ac rtpple voltage P1 us the appl i & dc voltage must
not exceed the dc vol tage rating of the capacitor either forward or .everse.

6.4.3 Paralleling capacitors. If capacitors .3!% to be paralleled, the caDaci tance values should
be equal an~through each should be within 20 percent of each other.

6.4.4 Application information for styles CLR1O, CLR14, and CLR17.

6.4.4.1 Them-al shock. Uhen these styles, in application, are not subjected to more than five
cycles (see 4.7. 9). they maY be operated UP to 175°C when properly VOI tage derated (see fi9ure 2).

6.4.4.2 Ripple current. The raximum allowable nns ripple current in milliamperes) Is sham in

[table W. The values are for 120-Hz operation over rated temperature -55” to +125”C).

I 00

:
!s 90

&
> 80
0
; 70
m
+ 60
6
: 50

? ~.

I10 125 140 [60 $75 190’
TEMPERATuRE IN OEGREES CELSIUS

F3GUR2 2. Voltage derat N with temperature (125” to 175” C)
(styles CLFtlo, cLTl14 , and CLEtl’/ only).

~ SD-6, ‘“P?ovI Sions Governing Q“al if icatl o“ ,>, is issued for the in f.annat ion of appl {cants requesting
qualification of products. Copies of this publication may be obtained f mm the Cmnnanding Officer,
Naval Publications and Forms Center, 5801 Tabor Avenue, Phi 1adel phi a, Pennsylvanf a 19120.
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~

10
10
20
20
30

, 30

cLRlo/ 60
60

~ &

I

180

+

270
270
360
360

20
20
30
30
60

CLR14 60
90
90

180
180
210
270
360
360

For freauencie. other

TABLE VI. Maximum ripple current,

Capacitance
value

K
70.0

140.0
50.0

100.0
28. o
56.0
20.0
40.0
12.0
25.0

8.0
16.0
4.0
8.0
2.5
5.0
2.0
4.0

100.0
200.0
75.0

150.0
40.0
80.0
25.0
50.0
12,0
25. o

8.0
16.0

6.0
12.0

n 120 Hz, the

1]

~

1%
213
137 CLR14
213
131
213 _
137
213
137
213
137
213
117 ;
186
112
179
108 ~

5
333 i CLR17
375 ;
333

L
266
320
258
314
! Hz-ripple vtiue

ated voltage
(85” C)

{olts , dc
450
450
540
540
630
630

30
30
30
60
60
60
90
90
90

180
180
180
180
270
270
270
270
360
360
450
450
540
540
630
630

,oufd be mult
as show; i“ figure 3.

FREQuENCY (HERTZ)

$s
I

%-
10.0 308

4.0 250

-+

8.0 308
3.5 25o
7.0 308

370.0 550
650.0 894

1300.0 694
200.0 550
350.0 694
700.0 694
120,0 550
220,0 694
450.0 694
42.0 363
60.0 363

110.0 631
230.0 631
28.0 339
40.0 339
75.0 608

150.0 I 608
22.0 323
30.0 323
17.0 315
25.0 315
14.0 809
20.0 309
12.0 306
18.0 306

I
ied by the correction f~

.%

r “o

NOTE: A polarizing voltage must be mpplied to the c.apocik.r which
o. negative olt.~tions of the ripple voltage will precl.de polarity
mv.r..l md . . positive .Iter..tims will not . ..s. the cqmcilm
refed woltqe i. b. ●xceeded.

FIGuRE 3. Ripple c.rw!t cov~ection factors (styles CLR1O, CLR14, and CLR17 only).
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6.5 Selection and use in frmmtion. ~wi Pent desiwm should ref.. to MlL-STD-l98, “Capacitors,

Selectionand Use of,” for a selectionof standardcapacitortypesand values for new equipment
design. Additional application and use information co”cemi”g these capacitors are also provided in
MIL-STD-198.

6.6 Substitutability data. Fov a cross reference of the substitutability relationship of super-
seded styles, see the applicable specification sheet (see 3.I),

6.7 Hermetic seal. For the pu?pose of this specfficatio”, a hermetically-sealed capacitor {s
one fn wh,ch the capacitive elenent is contained within a sealed metal enclosure (see 3.5.1), where
sealing is accmnplished by material fusion, welding, brazing, OF soldering to glass.

6.8 Chanqes fran previous issue, Asterisks are not used in this t’evision to Ide”tify changes with
respect to the prevlous Issue, due to the extensiveness of the Changes.

Custcdims:
Army - ER
Navy - EC
r&F~rc& - 11

Review activities:
hny - AR
Navy - SH
;fi ~ - 17. 85. 99

use, activities:
Navy - AS, MC, OS
Air Force - 19
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APPENDIX

PROCEDURE FOR QUALIFICATION INSPECTION

10. SCOPE

10.1 This appendix details the procedure for submission of samples, with related data, for quali-
fication inspection of capacitors covered by this Specification.

20. SUBMISSION

20.1 =. For qualification to FR level L or M (see 3.1) as per table 1.

20.1.1 Single-tyvesubmission.A sampleconsistingof the followingquantitiesshallbe submitted
for each style,d. rated,voltage,capacitancetolerance,and electrolyteforwhichqualifiCatiO. is
sought:

For styles CLR71 and 73 (nonhennetic seal) - - - - - - - - - 192 sample units each.

For styles CLR25, 27, 35, 37, 65, and 69 (hermetic seal). - . 19B sample units each.

For styles CLR1O, 14, and 17 (hermetic seal)- - - - - - . . . 125 sample units each.

For style CLR7B (hermetic seal)- - - - - - - - - - - - . . 235 sample units each.

20.1.2 HeImeti~ or nonhennetic voltage-group submission (see 3.1). A sample consisting of the
quantities -d in 20.1.1 shall be equally divided between the highest capacitance value for the low-
est d. vated voltage and the highest capacitance value for the highest dc rated voltage, within a single
voltage group for which q.alificati.n is sought, shall be submitted.?! The capacitance tolerance and
electrolyte of the submitted sample units shall be the same. A separate submission shall be rade for
each voltage group in each style for which qualification is sought. Examples of voltage-group capaci-
tor submissions are listed in table VII.

20.2 Test data. When ewan+nati0.s and tests are to be perfomed at a Government 1aboratory, prior .
to suhnissi on, al T sample units shall be subjected to the examinations and tests indicated as nondes-
tructive i“ table I. Each submission shall be accompanied by the test data obtained f.wr these exami - a
nations and tests. The performance of the destmctive exami”aticms and tests by the manufactwer on
a duplicate set of sample units is encouraged, although not req”f red. All test data shall be s.lanitted
in duplicate,

20.3 Certification of material. Uhen submitting samples for qualification, the manufacturershall
s.tmitce,tification,in dwl icate,thatthematerialsusedin his componentsare in accordancewith
theapplicablespecificationrequimrmts.

20,4 Descriptionof items. The manufacturershallsubmita detaileddescriptionof the capacitors
beingsutmittedfor inspection,including,as applicable,informationon the typeof electrolyte,the
caseand lead M3terialS,the slee~ing material, type of welds or solder buttons, and the case finish.

30. EXTENT OF QUALIFICATION

30.1 Sinul e-type s.tnniss ion.

~1 For style CLR65, voltage group II, low capacitance series, the highest capacitance value in the
group shal1 be suhnitted.
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TABLE VII. Examples of hermetic or nonhermetic voltage-group
submission for ‘L* FR level.

style

CLR1O

CLR14

CLR17

CLR25

(X+27

CLR35

CLR37

CLR65
(high-
capaci-
tance
series)~,

(low-
..paci -
tance
series)

CLR69

CLR71

CLR73

~/ Qua1
ti..

seal
type

Hermetic

Wmetic

!krm.t ic

!brmeti.

Hermetic

Hermetic

Hermetic

I{ermeti.

Non-
hermetic

Non-
hermetic

mtim of
the low-<

‘art number of capacitors
to be submitted

M39006/18-1001
-1011
-1013
-1017

M39006/19-1001
-1007
-1009
-1013
-1015
-1019

M39006/20-1004
-1016
-1024
-1036
-1040
-1048

M39006 /01-3004
-3025
-3029

M39006 /02-1203
-1223
-1227

M39006103- 1303
-1316
-1320
-1332
-1336

M39006/04 -1203
-1215
-1219
-1232
-1236
-1244

M39006/ 09-8020
-8074
-8088
-8168
-8188
-9028

M39006/09-8015
-8069
-8183
-82o3

M39006f 21-0008
-0032
-0056
-0080
-0088

M390061 16-1004
-1o29
-1034

M39OO6I17-1OO4
-1029
-1034

t high-capacitance series m
acicance serie, of the same

Numberof
Sam1. units

63
63
63
63

63
63
63
63
63
63

65
63
63
63
63
63

99
99

198

99
99

198

99
99
99
99
99
99

99
99
99
99
99
99

99
99
99
99
99
99

99
99
99
99

99
99

:
99

96
96

192

96
96

192
be the b.sis i

DItage group.

Rated
voltage

volts, d.
8

90
180
360

20

1%
360
430
630

30
90

180
360
450
630

15
100
150

15
100
150

15
50
75

200
2s0
450

15
50
75

200
230
37s

1:
25
75

125

1:
100
125

6
1s
50

100
125

15
100
150

1s
100
150

q.alifica-
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30.1,1 Capacitors. Qualification of capacitance values will be restricted to values equal to and
less than the capacitance value in the style, voltage, and electrolyte submitted. Capacitance-toler-
ance qualification will be restricted to the capacitance tolerances equal to and wider than the toler-
ance sutmitted.

30.2 VoltaQe-9ro.P submission. Qualification of the types suhnitted will be the basis for qual i-
ficatian of .11 ,.te~ed i ate val tages of the voltage group submitted, provided that the style and the
electrolyte are the same. Capacitance-range qualification for each voltage submitted will be restrict-
ed to the capacitance values equal.to and less than the capacitance value submitted. For intermediate
and lower voltages in the same voltage group, capacitance-range qualification will be restricted to
capacitance values equal to and less than the highev capacitance value submitted, Capacita”ce-toler-
?.ncequalific?.tion will be restricted to the capacitance tolerances equal to and widep than the toler.
ante submitted.

40. QUALIF1CATION APPROVAL FOR LOWER FR LEVELS

40,1 Extension of qualification to lower FR levels shall be in accord.a”cewith 4.4.4 of this
specification,

. ..s . . . . . . . . . . P.,.,,.. OF F,,., ,s,, 6U3.9,,, S,,,
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INSTRUCTIONS: In ● contiiuiw ●ffort to make our standardiition dommentn bettw, the DoD provides thk form for w in

submitting commenti -d ●WCStiOUOfor impromm=nti. Aft US== of MM=’Y standardization documents W= invited to provide

●
cuggestiorts. fi form may be detnch.d, folded ●long tbe tines indicated, tiped afong the loose edge (DCJNOT STAPLE), and
tiled. III block 5, be = specific M rossible about PtiICUlaI problem areas such M wording wbicb required interpretation, was

-. too rigid, -tricti~e, loo% uubiswus, or w- incompatible, and give prcqmced wording changes which woutd alteviate the
problem. Enter in block 8 any remada not related to a specific paragraph of the document. If block 7. u riled out, an
acknowtedgetnent wttl be mailed to You within 30 days to let You know that your couunenta were received and are behg
considered.

NOTE: lliii form IMY not be used to request copies of documents, nor to request wtivem, deviations, or clarification of
8pecificati0n requirements on CU~nt contracts. Comments submitted on tbia form do mot constitute or imply *uthorimtion
to wive any portion of the referenced document(s) or to amend contractual requirements.

,.
1
-j

(Fold LIIo”r thti 11”,)

LIEPARTk+ci’T OF THE NAVY

111111El
NO POSTAGE
NECESS4RY
IF MAILEO

IN THE
UNITED STATES

OFFICIAL BUSINESS
t.ENALTV Fofi PFtIV ATE USE smo I BUSINESS REPLY MAIL I

F,RST CLASS PER WIT NO. 12503 WASHINGTON 0. c
L I

PO= AGE WILL BE PAID BY THE DEPARTMENT OF THE NAVY

COMMANDER
NAVAL ELECTRONIC SYSTENS COMMAND (ELEX 8111)
WASHINGTON, DC 20360
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STANDARDIZATION OOC’JMENT IMPROVEMENT PROPOSAL
(See Instmctions - Reverse Side)

DOCUMENT N.JMBER 2. DOCUMENT TITLE

NAME OF SUBMITTING ORGANIZATION 4. TYPE OF ORGAN IZATION(MWk .”,) (

•1 VENDOR

❑ “s6.

AD011E6S(SfIWt. C1fY.Stati. ZIP Co&)

❑ MANUFACTURE,

❑ 97HER(SmCif,). ,, ““

PROBLEM AREAS

.a $%wy.ph Numb.. ..d W.rdhw:

b. %commend84Wo,diW:

c. R.aw”ll%tlo”al, fo, ROmmmwndati.an:

REMARKS

,NAMEOFSUBMITTE~ fbt, Ftit. MI)- O@o”d b. WORK TELEPHONE NuMBER (Jncluti Am
code] -Olnie”.l

MA1l.lNG AOORESS(Stiet, CiW. Stiti. ZIP C&)-’0P,io.al 8. DATE OF SUBMISS1ON (YYMMDD)
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